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LEARN NG GBJECTI VES

1. Termnal Learning (bjective: 4dven a HWWA2 vehi cl e, TM 9- 2320- 280- 20-
182, tools, test equi pnent, and shop supplies, performorganizational

nai nt enance on the HWWA2 engi ne cool i ng system per the references.
(6.4.2)

2. Enabling Learning (b ectives: dven a HWWA2 vehi cl e, TM 9- 2320- 280- 20-
182, tools, test equipnent, and shop supplies, per the references:

a. Inspect coolant hoses and fittings. (6.4.2a)
b. (heck surge tank cool ant |evel. (6.4.2b)

c. Test coolant for freeze protection. (6.4.2c)
d. Pressure test the cooling system (6.4.2d)

e. Inspect the fan bl ades. (6. 4. 2e)

f. Test fan drive. (6.4.2f)

0. Replace serpentine drive belt. (6.4.29)

h. Test fan tine del ay nodul e. (6. 4. 2h)

i. Test fan drive solenoid. (6.4.2i)

j. Test fan tenperature control switch. (6.4.2)

QUTLI NE

1. INTREUCTI AN TO THE HMMWA2 BNA NE Q30U NG SYSTEM
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a. Purpose of the Engine oling System The cool i ng system renoves
excess heat fromthe engine, engine oil, transmssion and transfer oil.

b. Pinciples of Qperation. The HWIWA2 enpl oys a liquid cooling
system A punp forces the cool ant through jackets and passages wthin the
engi ne bl ock and cylinder heads. As coolant circulates, heat is transferred
fromthe engine to the coolant. After flow ng through jackets and passages,
cool ant passes through the radi ator where heat is transferred to air that is
created by the fan and forward novenent of the vehicle.

c. \dter Punp

(1) As you can see on the drawng, the water punp i s nounted on the
front of the engine bl ock.

(2) The water punp is belt driven fromthe engi ne crankshaft pul | ey
and draws cool ant through a hose connected to the bottomof the radiator.

(3) Fomthe radiator, the punp forces cool ant through jackets and
passages wthin the engine bl ock and head.

d Fan B ade and Fan Drive

(1) As stated earlier, the fan pulls air through the radiator to
speed renoval of excess heat fromthe engi ne cool ant.

(2) The fan drive is a clutch assenbly, activated by a tine del ay
nodul e and tenperature control switch. During nornal operation the tine
delay nodule is closed. This keeps the hydraulic control val ve in the open
position al low ng hydraulic fluid supplied by the power steering punp to
di sengage the fan drive. As the engi ne tenperature reaches approxi natel y 230
degrees, the tenperature control swtch opens, this information is relayed to
the fan solenoid, closing the control valve. The absence of hydraulic fluid
allows the fan drive to engage.

(3) A clutch is a device used to couple or uncouple
conponents. A clutch is used because engi ne horsepower is
required to drive the fan and it is desirable to save the power
when there is no requirenent for fan operation.

e. Radi at or and Fan Shroud

(1) The radiator is nmade of numerous rows of vertical
tubes that connect the upper and | ower radiator tanks.
Sandwi ched between rows of tubes are thin nmetal fins. As
cool ant passes through tubes to the Iower tank, the fins conduct
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the heat away fromit and dissipate this heat to the atnosphere.
Di ssipation of the heat fromthe fins is aided by the fan and
forward novenent of the vehicle directing an airflow between the
t ubes and over the fins.

(2) The fan shroud permts a greater volune of air to be
pul I ed through the radi ator and channels the incomng air nore
efficiently to the tubes and fins.

f. Q1 Cooler Assenblies. Transm ssion, transfer, and power
steering oil coolers are |located on top of the radiator, the
transm ssion and transfer oil cooler is divided into two parts.
The bottom half cools the engine oil and the top half cools the
transm ssion and transfer oil; although the power steering
cooler is a separate cooling elenment, both oil coolers operate
in the same manner as the radiator. Qutside air is drawn
t hrough the cool er and around a series of tubes and baffles so
t hat excess heat is renoved fromthe oil.

g. Hydraulic Control Valve

(1) A hydraulic control valve, fan drive sol enoid, and
time delay nmodule are located in the |left rear corner of the
engi ne conpartnment, next to the w ndshield washer reservoir.

(2) The hydraulic control valve is designed to direct
hydraulic fluid under pressure to di sengage the fan drive.

h. Tine Delay Module. When the accelerator is at full
throttle, the fan cut-off switch relays a nessage to close the
time delay nmodule. This action opens the hydraulic control
val ue allow ng hydraulic fluid, supplied by the power steering
punp to tenporarily disengage the fan drive for approximtely 20
seconds, providing horse power for acceleration that would
ot herwi se be used by the fan drive.

i. Fan Tenperature Control Switch. Wen the engine reaches
a tenmperature of about 230 degrees, the tenperature contro
switch opens and sends a nessage to the fan solenoid to close
t he hydraulic control valve. The absence of hydraulic fluid
allows the fan drive to engage.

j . Engine Tenperature Sending Unit. An engine tenperature
sending unit is munted in the left side of the engine block and
sends engi ne cool ant tenperature information to the tenperature
gage mounted on the instrunment panel.
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k. Water Crossover. Located on the top front of the engine
bl ock is the water crossover. It collects coolant fromthe
cylinder heads and channels it through the thernostat, a by-pass
hose connecting the crossover directly into the water punp.
Cool i ng systens equi pped with a by-pass arrangenent have cool ant
circulation within the engine water jackets when the thernostat
is closed.

. Thernostat. The thernostat is |ocated in the housing
created by the junction of the radiator inlet hose and water
crossover.

m Surge Tank. The surge tank is a cool ant reservoir and i s connected
to the radiator by a hose. As cool ant heats during engi ne operation, cool ant
over fl ow caused by the expansion of coolant is directed to the surge tank.

As the systemcools, the coolant in the tank wll be drawn back into the
radiator. The surge tank is al so used to check and fill coolant to the
correct level. The surge tank is fitted wth a standard pressure cap that
you are famliar wth.

2. | NSPECT AND TEST HWIWA2 ENG NE G30LI NG SYSTEVI GCOMPONENTS

a. Hoses and Httings.

(1) Msually inspect hoses for cracks, distortion, brittleness,
spongi ness, damage and security of nounti ng.

(2) Inspect for coolant residue or rust stains that wll indicate the
presence of a |eak.

(3) Pressure testing the cooling systemw || cause weakened radi at or
hoses to swel | excessively, thus being detected.

b. Pressure Cap

(1) (heck the gasket on the cap to nake sure it is not deforned,
swol [ en, torn or otherw se unservi ceabl e.

(2) A so check the sealing surface of the cap and surge tank for
ni cks or other danage that woul d prevent proper sealing.

(3) The vacuumval ve can be inspected visual ly by observing that the
val ve and spring operate correctly.
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(4) Wen testing the cap wth a pressurized tester, the cap shoul d
hol d pressure up to 15 pounds per square inch and relieve pressure over 15
pounds per square inch.

c. Drive Belt and Pul |l eys.

(1) Check drive belt for cracks, fraying, gouges, glazing, and
excessi ve wear .

(2) Inspect pulleys for cracks, breaks, burrs, and nicks.
d Radiator.

(1) [Inspect the radiator core for breaks, punctures, |eaks, and
corrosi on.

(2) Inspect sol dered seans for cracks, splits, |eaks, and corrosion.
(3) Inspect all fittings and radiator nounts for security.
(4 Swll leaks inthe radiator not evident during a visual
i nspection nay be detected by pressure testing the cooling system Do not
apply nore pressure to the systemthan it is designed for; 15 pounds per

squar e i nch.

e. Fan B ades and Fan Drive

(1) Inspect fan blades for cracks, chips, distortion, or other
danage. The fan bl ade assenbly i s bal anced and any danage nay cause the
premature failure of adjacent conponents or disintegration of the fan bl ade
assenbl y during operati on.

(2) (Check the fan bl ade assenbly for excessi ve wobbl e or | ooseness.

(3) Wth the engine off, inspect the fan drive by attenpting to turn
the fan by hand. [f the fan can be turned, it nust be repl aced. The
procedure for replacing the fan drive wll be covered later in the | esson.

f. Inspect Engi ne Tenperature Gage and Wri ng

(1) [Inspect electrical wring and connectors for cracked or broken
insulation, bare or broken wres, and | oose or broken connectors.

(2) (heck operation of the tenperature gage. The nornal tenperature
range of the engine during operation is 190 to 230°F.
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g. Inspect the Tenperature Sending Lhit and wire connections

(1) Look for |eaks around edges of the tenperature sending unit.

(2) Check wring and connector for correct fit, conpleteness, and
corrosi on.

h. Test Thernostat |f you suspect that the thernostat is not working,
wait until the engine is cold and renove the thernostat. Hace it ina

contai ner of hot water known to be about 1909F. The thernostat val ve shoul d
open. FReplace the thernostat if the valve fails to work.

i. Test Fan Qperation. |If the fan does not operate, test the fan tine
del ay nodul e.

j. Test Fan Tine Delay Mdule. Wen the engine is at operating
tenperature, unplug the tine delay nodul e fromthe control valve. If the fan
does not operate continuously, replace the tine del ay nodul e.

k. Test Fan Tenperature Sntch. Check the fan tenperature swtch for
continuity.

(1) D sconnect engi ne harness | eads 458A and 458B at the fan
tenperature swtch located on the | eft side of the water crossover.

(2) Wing amltineter, check the fan tenperature control swtch for
continuity between | eads.

(3) Wth the engi ne cool ant tenperature above 215° the swtch shoul d
be open; no continuity. Wth the engine tenperature bel ow 215° the switch
shoul d be closed; continuity. |If the swtch does not test correctly, replace
it.

|. Test Fan Drive

(1) Wth the engine off, try to turn the fan by hand. 1f you can,
the fan drive i s unserviceabl e and nust be repl aced.

(2) Test fan drive sol enoi d resistance.

(a) Wing a miltineter, check for resistance between the
connector termnals.

(b) The resistance shoul d be approxinately 65 ohns. If it is
not, replace the hydraulic control val ve.
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m Test Radiator Goolant. Test coolant for freeze protection wth an
antifreeze and battery tester.

n. Test Engine Tenperature Monitoring Arcuit

(1) Troubl eshooting the engine tenperature nonitoring circuit
consists of testing and eli mnating each conponent: the sending unit, the
W ring harness, and dash-nounted tenperature gage.

(2) To test the tenperature gage, disconnect |ead 33B fromthe
cool ant tenperature sending unit. Turn the nmaster/start swtch to the "RN'
position. The cool ant tenperature gage shoul d read nini numtenperat ure.
Touch | ead 33B to ground, the cool ant tenperature gage shoul d read naxi num
tenperature. If the cool ant tenperature gage operates properly, replace the
cool ant tenperature sending unit.

(3) To test the tenperature sending unit, disconnect |eads 33A 27G
and 58E fromthe cool ant tenperature gage. Wsing a nultineter, check for
battery voltage at lead 27Gwth naster/start swtch in the "RUIN' position;
then check for continuity fromlead 58E to ground; and for continuity from
| ead 33A at the cool ant tenperature gage to | ead 33B at the tenperature
sending unit. If all leads test correctly, but the tenperature gage does not
register properly, replace the tenperature sending unit. |f any |eads do not
test correctly, repair the body wring harness.

3. SEHM CGE HWIWA2 BN NE GO0LI NG SYSTEM

a. Depressurize oling System

(1) Do not renove the surge tank filler cap before depressurizing the
systemwhen engi ne tenperature is above 190F. Seamor hot cool ant under
pressure w | cause severe burns.

(2) If the engine is hot, renove the surge tank filler cap by placing
athick cloth over the cap, press down and turn the cap countercl ockw se to
its first stop to release internal pressure.

(3) After pressure has escaped, press down and turn the cap
count er cl ockw se agai n and renove it.

b. Dan Goling System

(1) If the engine is hot, depressurize the system as has just been
expl ained. Have a drainage contai ner avail able to catch cool ant fromthe
radiator drain cock tube that is |ocated on the bottomright side of the
radi ator return tube.
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(2) Qpen the drain cock and al l owthe systemto drain.
(3) Hush the system if required.
(4) dose the drain cock.

c. HIl Goling System

(1) Mke sure the radiator drain cock is conpl etely cl osed.

(20 HIl the systemwth proper antifreeze solution. See Table 3-1
of TM9-2320-280-20-2 for preparation of antifreeze solutions. The cooling
systemfor vehicles covered in this | esson have a 26 quart capacity.
Gntinue filling and allowair to escape. Mike sure the surge tank cool ant
level is 3/4 full before securing the filler cap.

(3) Secure the filler cap to the surge tank.

(4) Qperate run the engine at fast idl e, approxinately 1500
revol utions per mnute, until the engine tenperature reaches 190°, and then
stop the engine. This wll open the thernostat and circul ate the cool ant.

(5) Depressurize the system

(6) HIIl the cooling systemwth proper antifreeze solution until the
surge tank is 3/4 full.

(7) Secure the filler cap to the surge tank.

(8) Runthe engine at a fast idl e, 1500 revol utions per mnute, until
the tenperature reaches 190°, and then stop the engi ne.

(9) Depressurize the systemand nake sure that the proper cool ant
protection is provided.

(10) Secure the filler cap to the surge tank.

(11) Sart the engine and check the cool i ng systemfor | eaks.

4. REPLACE FAN DR VE A\D FAN ASSEMBLY

a. Renove Radiator and Fan Shroud Assenbl y.

(1) Drain the radiator and cl ose the drai n cock.
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(2) Loosen the radiator inlet, outlet, and surge tank hose cl anps and
renove the three hoses fromthe radiator.

(3) Renove the capscrews, washers and insulators fromthe front and
rear supports.

(4) D sconnect and plug the oil cool er hoses and nark themfor
reinstallation.

(5) Uncoupl e and plug the fan drive qui ck-di sconnect fromthe fan
drive. Wth the radiator, oil cooler and fan dri ve hoses di sconnected, the
radiator, oil cooler and fan shroud are renoved as a unit.

b. Renove Fan Drive and Fan

(1) Uncoupl e the fan drive hose qui ck-di sconnect fromthe fan drive.

(2) Renove four socket-head screws securing the fan drive assenbly to
the water punp pull ey, renove the fan drive assenbly.

(3) Renove the four nuts and | ockwashers securing the fan to the fan
drive. Renove the fan. D scard the | ockwashers.

c. Inspect Fan Irive and Fan B ade

(1) Inspect the clutch adapter for worn threads, cracks, or breaks.
Replace it if it is defective.

(2) Inspect fan blades for cracks, chips, or other danage.

d. Install Fan Orive and Fan B ade

(1) Install the fan onto the fan drive and secure it wth four
| ockwashers and nuts. Torque to 45 foot - pounds.

(2) Apply Loctite seal ant to four socket-head screws and secure the
fan drive assenbly to the water punp pul l ey. Torque the socket head screws
to 45 foot-pounds. coupl e the qui ck-di sconnect on the fan drive. (O FRAME
NQ 28)

e. Install Radiator and Fan Shroud Assenbl y.

(1) Install the capscrews, washers and insul ators securing the
radiator to the front and rear support brackets.

(2) Renove the plug and coupl e the qui ck-connect to the fan drive.
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(3) Renove the plugs fromthe oil cool er hoses and connect themto
the oil cool er.

(4) Qonnect the radiator inlet, outlet and surge tank hose to the
radiator and tighten themw th hose cl anps.

(5) @nnect the hydraulic control val ve hose to the radiator and
secure it wth a hose clanp. The oil cooler, radiator and fan shroud are
installed as a unit.

5. REPLACE HMMWA2 BENG NE SEHRPENTI NE DR VE BELT

1. Serpentine Belt Renoval .

a. Position 3/8 inch breaker bar on belt tensioner and nove tensi oner
cl ockw se to | oosen bel t.

b. Renove belt fromall conponent pulleys, ider pulley, and
tensi oner pul | eys.

c. Release belt tensioner.

2. Serpentine Belt Installation

a. He an assistant position a 3/8 inch breaker bar on belt
tensi oner and nove tensi oner cl ockw se.

b. Install the serpentine belt by feeding it into grooves on the
followng pulleys: Qankshaft, idler, alternator, power steering punp and
the two upper idler pulleys. @ntinue feeding belt onto grooves on the water
punp and tensi oner pul | eys.

Cc. Instruct assistant to rel ease belt tensioner and renove breaker
bar fromtensi oner.

REERENGES

TM 9- 2320- 280- 20- 1
TM 9- 2320- 280- 20- 2
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